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The title of this book immediately brings to mind Dedekind's 
monographs on the foundations of analysis (Stetigkeit und irra- 
tionale Zahlen, 1872) and arithmetic (Was sind und was sollen 
die Zahlen?, 1888); but with a little reflection it becomes 
evident that these monographs are simply manifestations of 
Dedekind's life-long preoccupation with foundational questions. 
All his major mathematical endeavors, including his celebrated 
theory of ideals, were motivated by a desire to provide what he 
felt was an adequate and appropriate foundation for the subject 
at hand. Even his success as a teacher can be seen as a reflec- 
tion of the importance he attached to the clear, logically sound 
exposition of mathematical ideas. Any study of Dedekind and 
the foundations of mathematics thus cannot stop with the two 
monographs without presenting a distorted picture of his involve- 
ment in such matters. In apparent recognition of this fact, 
Pierre Dugac has written a book which covers, with varying 
degrees of attention, the entire spectrum of Dedekind's mathe- 
matical career. The present study follows the format used in 
several earlier ones: a 130-page essay on Dedekind's life and 
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work is followed by 173 pages of appendixes containing previously 
unpublished material pertaining to Dedekind. Although the essay 
draws copiously on the material in the appendixes, I believe it is 
preferable to review them separately. I begin with the essay, 
which to my knowledge is the first of its kind since Landau's 
memorial essay of 1917. 
The essay consists of 14 chapters. Those dealing with the 
above monographs occupy the most space and serve as helpful com- 
mentaries to accompany their study. In discussing the theory 
of cuts, effective use is made of the correspondence with 
R. Lipschitz. Dedekind's letters were published in his Werke; 
but those by Lipschitz, which display a revealing lack of apprecia- 
tion or understanding of the problem dealt with by the theory 
of cuts, are presented here for the first time. Next in order 
of magnitude is the chapter on Dedekind's relations with Cantor. 
Much of the chapter simply summarizes what can be learned by 
reading their correspondence as published long ago by Noether 
and CavaillSs; but Dugac has also examined the portions they 
did not publish, which enable him to portray the desperate, almost 
pathetic, attempts by Cantor to convince Dedekind to become his 
colleague at Halle. (Dugac is apparently unaware that I. Grattan- 
Guinness has also analyzed the unpublished portions; see J'ber. 
Deutsch. Math.-Verein. 76 (1974), 104-139.) There is also a 
brief but enlightening chapter devoted to the question of why 
Dedekind never held a university professorship. Among other 
things, we learn that he had his fair share of offers from uni- 
versities, including Gijttingen. Throughout the essay there is 
a noticeable reticence regarding matters of interpretation. 
Dugac seems to prefer to relate rather than to evaluate. In the 
chapter under consideration, he does not make much of an effort 
to analyze and weigh the reasons why Dedekind declined these 
offers, even though the documents he has amassed provide the 
basis for such reflection. The reader is left to draw his own 
conclusions. 
Other aspects of Dedekind's mathematical activity are given 
a more cursory treatment in the remaining chapters, the inten- 
tion presumably being to provide just enough for the reader to 
appreciate the underlying unity of Dedekind's approach to mathe- 
matics, with its strong emphasis on foundational concerns. Conse- 
quently, Dedekind's important contributions to the theory of numbers, 
the center of his mathematical interests, are not examined in any 
detail. The discussion of his theory of ideals closely follows 
an expository article Dedekind composed for Darboux's Bulletin. 
It succeeds very well in presenting the gist of Dedekind's theory 
to the reader, although no attempt is made to gain historical 
perspective by placing the theory within the context of algebraic 
thought in the first half of the 19th century. When Dedekind 
compares his theory of ideals with (in his words) "l'ancienne 
marche plus formelle" represented by Kummer's theory, the point 
330 Reviews HM6 
is not developed. Had Dugac done so by discussing the above- 
mentioned context, the reader would come away from the book with 
a greater appreciation of the nature and magnitude of Dedekind's 
break withthe conceptual framework of his contemporaries. The 
treatment of Dedkind's important work with H. Weber on the theory 
of algebraic functions is even more abbreviated. In effect, the 
reader is advised to consult Dieudonnd's history of algebraic 
geometry, which, as sound as the advice may be, indicates the 
self-imposed limitations of the essay. 
On page 85 Dugac writes that the purpose of his work is to 
show how Dedekind's mathematics is articulated in terms of the 
three notions of cut, chain, and ideal. I am unsure what he 
intends to demonstrate and therefore whether he has attained his 
goal. The notion of a cut is certainly basic to Dedekind's 
theory of real numbers, as is that of a chain to his work on the 
foundations of arithmetic; and ideals are central to his work 
on the theory of numbers and algebraic functions. In this 
obvious sense, Dugac thesis is clear and in no need of defense, 
but presumably more is intended. In the final chapter, "Unit6 
de la mathgmatique Dedekindienne," it is shown that these three 
notions can be introduced within the framework of a single ab- 
stract structure, that of a lattice, which Dedekind had intro- 
duced (under the name Dualgruppe) in the 1890s. As interesting 
as this mathematical exercise is, its historical significance 
is unclear. What the essay does reveal, however, is a unity of 
purpose and method that definitely has historical significance. 
Dedekind sought to provide mathematics with a satisfactory 
foundation and in this regard rejected the prevalent formalistic 
tendency in favor of a reliance upon the more "concrete" notions 
of sets and their mappings, thereby anticipating the future 
direction of mathematics. 
In view of the fact that more than half of the book is given 
over to 58 appendixes containing transcriptions of manuscripts 
which, with few exceptions, have never before published, it is 
necessary to consider the nature and significance of the new 
material, as well as the role it plays in the essay. Much of 
it (45 appendixes) is drawn from archives located in GSttingen. 
Dedekind's Nachlass is of course a prime source, but Dugac has 
evidently made a thorough examination of all documents at 
Gdttingen that might bear in some way upon Dedekind. Another 
important source is the University of Evansville, where the 
part of Dedekind's Nachlass in Emmy Noether's possession at the 
time of her death is now located. It includes the correspondence 
between Cantor and Dedekind, and Dugac has transcribed 40 pages 
of material omitted by Noether and Cavaill&s, along with snippets 
from the Dedekind/Frobenius correspondence. The rest is drawn 
from various German archives, except for a few items from Paris. 
Judging by the use to which Dugac puts the appendixes and 
my own reading of them, they contain no startling revelations 
HI46 Reviews 331 
nor any information that substantially alters or broadens our 
understanding of the history of mathematics. They contain 
numerous bits of information which serve to round out, enliven, 
and confirm our picture of Dedekind. For example, Dedekind's 
notes on Paul du Bois-Reymond's book, Die allgemeine Functionen- 
theorie (1882), contain quotable statements reaffirming, in the 
face of du Bois-Reymond's diametrically opposite viewpoint, the 
philosophy underlying Stetigkeit und irrationale Zahlen: "Die 
ganze Analysis ist eine notwendige Consequenz des Denkens iiber- 
haupt; ihre durchaus reine Ausbildung . . . befghigt uns gerade 
erst, den Gr%sen-Begriff in voller Schgrfe aufzufassen." Like- 
wise, a preliminary draft of Was sind und was sollen die Zahlen? 
and a letter from Cantor support Dedekind's published claim that 
he formulated his definition of an infinite set without knowledge 
of Bolzano's work. Glimpses of Dedekind's extramathematical life, 
dominated by family ties and a love of music and music-making, 
are afforded by several letters. 
One appendix contains a report to the Paris Academy of 
Sciences on the work of Dedekind written by Camille Jordan which 
is particularly interesting because it shows that Jordan, unlike 
Kummer and Kronecker, fully appreciated the modern thrust of 
Dedekind's contributions to the theory of numbers. (In the essay 
the report is referred to because of the absence of any mention 
of Dedekind's monographs.) Some of the most enlightening docu- 
ments are those pertaining to Dedekind's career, such as letters 
evaluating him and others for various academic positions or 
honors, and letters to and from Dedekind discussing particular 
offers. They provide us with some idea of contemporary opinion 
and reveal the professional opportunities Dedekind had as well 
as his reasons for choosing to remain in Brunswick. In par- 
ticular, there is a revealing letter from Jacob Henle, a pro- 
fessor of anatomy at Gijttingen and a friend of the Dedekind 
family, which recounts Dedekind's reasons, possibly as perceived 
by Henle, for declining the position at Gijttingen vacated by 
the death of Clebsch. 
Some documents are also included on what appears to be pri- 
marily antiquarian grounds. For example, considerable space 
(29 pages) is devoted to first drafts of Dedekind's two mono- 
graphs and a paper, "Beweis und Anwendungen eines allgemeinen 
Satzes iiber mehrfach ausgedehnte stetige Gebiete," which in a 
revised version was published in Dedekind's Werke. The use that 
is actually made of these early drafts in the essay suggests 
nothing that would warrant their publication. We learn, for 
example, that in the first draft of Stetigkeit the system of 
irrational numbers is described (at the beginning of Section 1) 
as "eine freie (?) SchGpfung des Menschen," whereas in the 
published version it and the negative numbers are described as 
"durch den menschlichen Geist erschaffen." (The original phrase 
without the question mark turns up in the introduction to the 
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first edition of Was sind und was sollen die Zahlen?) We also 
learn that Dedekind treated subtraction as well as addition of 
numbers in the first draft. From the first draft of Was sind 
und was sollen die Zahlen? we learn that it was originally sub- 
titled "Versuch einer Analyse der Zahl-Begriffs vom naiven 
Standpunct aus," and that Dedekind initially used a notation 
for the union of two sets, viz. AVB, quite similar to present- 
day notation. Such differences, which are typical of those 
indicated, are certainly worth mentioning, but there is no need 
to include the documents themselves, especially since no weighty 
or intricate arguments depend on these differences. 
Richard Dedekind et les fondements des mathgmatiques is 
a helpful and needed introduction to the life and mathematics 
of one of the outstanding mathematicians of the 19th century. 
It should be the starting point for anyone with an historical 
interest in Dedekind. The essay provides an overview of Dede- 
dind's career enhanced in manifold ways by the material drawn 
from the appendixes. Careful study of the appendixes them- 
selves will reveal further points of interest, such as those 
regarding Jordan's report and Henle's letter. There is also 
a bibliography of 151 items that provides the reader with a 
survey of previously published literature relating to Dedekind. 
The book does not purport to be an authoritative intellectual 
biography and it is not. But it will ease the task of any 
future biographer while in the meantime facilitating the study 
of Dedekind for us all. 
GIROLAMO CARDANO. (1501-1576). By Markus Fierz. Basel/Stuttgart 
(Birkhguser). 1977. 140 pp. 
Reviewed by Eberhard Knobloch 
Institut fir Philosophie, Wissenschaftstheorie, 
Wissenschafts- und Technikgeschichte der TU Berlin, Germany 
Diese sehr lesenswerte Studie stellt den gelungenen Versuch 
dar, dem heutigen Leser das Denken und Forschen des Universal- 
gelehrten Girolamo Cardano nahezubringen, des gltesten der 
beriihmten italienischen Naturphilosophen neben Bernard0 Telesio 
(1508-1588) und Francesco Patrizzi (1529-1597). Seine mathe- 
matischen Leistungen, insbesondere sein Streit mit Tartaglia, 
werden bewusst nur kurz in der Einleitung gestreift. Desto 
mehr wird seine Bedeutung als Arzt, Naturphilosoph, Astrologe und 
Traumdeuter hervorgehoben. 
In der Einleitung charakterisiert der Verfasser die gei- 
stige Situation, vor allem die Lage der Naturwissenschaften 
des 15./16. Jahrhunderts. Es ist noch nicht die Zeit der 
experimedtellen Wissenschaft Gilberts und Galileis erreicht, 
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